Elevated levels of protein kinase C in Y1 cells which express apolipoprotein E decrease basal steroidogenesis by inhibiting expression of P450-cholesterol side chain cleavage mRNA.
We have previously reported that steroidogenesis is dramatically reduced in mouse Y1 adrenocortical cells which express the human apolipoprotein E gene (Y1-E cells). This suppression results in part from inhibition of cAMP-mediated events. In this report we have examined the expression of protein kinase C (PKC) in the Y1-E cell lines. Total cellular PKC activity in vitro is increased 3-5-fold in the Y1-E cell lines. PKC activity in the particulate and cytosolic fractions is increased to the same relative extent. Increased PKC activity reflects increased levels of PKC mRNA, as determined by Northern blot analysis, and PKC protein, as determined by immunoblot analysis. Increased expression of PKC in the Y1-E cell lines is accompanied by a 2-3-fold increase in diacylglycerol, an in vivo activator of PKC. To determine the contribution of elevated PKC expression to the Y1-E cell phenotype, we utilized the PKC inhibitors, staurosporine and calphostin C. Upon treatment with staurosporine or calphostin C, expression of P450-cholesterol side chain cleavage mRNA is increased severalfold to a level equal to, or greater than, basal expression in the Y1-neo control cell line. Treatment with calphostin C also results in recovery of steroidogenesis in the Y1-E cells to a level comparable to the basal level observed in the Y1-neo control cell line. These results indicate that increased expression of PKC in the Y1-E cell lines decreases basal steroidogenesis by suppressing P450-cholesterol side chain cleavage mRNA expression. Inhibition of PKC, however, does not reverse the block in cAMP-stimulated steroidogenesis in Y1-E cells, suggesting that the pleiotropic effects of apoE expression are not mediated entirely through altered PKC expression.